In rats and mice, the major transplant anti-
gens are the main factors in determining the
intensity of the iso-immune response, and thus
of rejection, following transplantation. In
human renal transplantation, matching has so
far been limited by the availability of suitable
antisera and has been restricted largely to
HLA-A and -B antigens which (together with
HLA-C antigens) are detectable by means of
antisera (see below). Another group of HLA
antigens (the D or LD antigens) determined by
alleles at a fourth locus were not detected by
antisera (although these are now becoming
available) but by the mixed lymphocyte reac-
tion, in which a mixture of lymphocytes from
two individuals is incubated and a positive
reaction is indicated by DNA synthesis and
*blast' cell transformation. Such transformation
represents a reaction of T lymphocytes induced
by HLA-D antigens on the B lymphocytes (of
the other individual). By treating the lym-
phocytes of one individual with mitomycin
before mixing, they are rendered unresponsive
and any reaction then represents the response
of the T cells of the other individual (the 'one-
way' mixed lymphocyte reaction). As explained
in Fig. 6.11, the close proximity of all the HLA
loci on the chromosome 6 ensures that siblings
who have inherited the same HLA-A and -B
antigens will also almost always have the same
C and D antigens, and will thus be closely
histocompatible. By contrast, it is very difficult
to find complete HLA identity among unrel-
ated individuals.

Because it codes for strong histocompati-
bility antigens, the HLA region on chromosome
6 has been termed the major histocompatibility
complex (MHC). Similar complexes are found
in mice and other higher vertebrates. In addi-
tion to the HLA (or in the mouse the H2)
loci, the MHC contains Ir genes which deter-
mine the strength of the thymus-dependent
antibody responses to particular antigens: they
influence co-operation between T and B cells
and also degradation of antigen by macro-
phages.

Graft versus host reaction* If normal lym-
phoid cells are injected into an allogeneic host,
they will be destroyed unless the host is im-
munologically deficient or tolerant and cannot
mount a rejection reaction. In these circum-
stances, the grafted cells may survive and mount
an immune response against the host, with a
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consequent graft-versus-host (G.v.H.) reaction.
This occurs when allogeneic lymphocytes from
an adult mouse are injected into neonates or
into mice rendered immunodeficient, e.g. by
thymectomy and x-irradiation, and when an Fl
hybrid mouse is injected with lymphocytes of
either parental strain. The G.v.H. reaction is
complex and includes splenomegaly, lymph
node enlargement, haemolytic anaemia and
predisposition to infections. When induced in
the neonate, these changes, together with im-
pairment of growth, have been termed runt dis-
ease. In man, G.v.H. disease may result from
infusion of lymphoid or haemopoietic cells into
patients with T-cell deficiency, e.g. following
intensive cytotoxic therapy for leukaemia: it
presents as anorexia, diarrhoea, dermatitis
and liver failure.

Human renal transplantation

Many thousands of kidneys have been trans-
planted in the past few years to patients with ir-
reversible renal failure. The major obstacle is
immunological rejection of the graft and,
except for transplants between identical twins,
it is essential to protect the graft by administra-
tion of immunosuppressive drugs such as gluco-
corticoids, azathioprine or actinomycin C. In-
itially, high dosage is necessary to prevent
acute rejection, but,the dosage can gradually be
reduced, in some cases to very low levels, with-
out rejection occurring. This indicates that the
host becomes increasingly less responsive to the
graft antigens. One possible explanation is that
the continued release of antigens by the graft,
together with immunosuppression, results in
specific immunological tolerance. Another is
that the host develops 'enhancing' antibodies
(p. 134) which protect the graft by suppressing
the cell-mediated immune response or by com-
bining with graft antigens and so concealing
them from specifically responsive T lym-
phocytes. Administration of iso-antibodies
reactive with antigens of the grafted tissue has
been shown to prolong graft survival in an-
imals, and there is preliminary evidence that
administration of HLA antibodies may have a
similar enhancing effect in human renal trans-
plantation, although such antibodies (pre-
sumably in larger amounts) can also cause
immediate rejection (p. 846).
While on large doses of immunosuppressive